. As a consequence, the temporal kernel is positively skewed, and this is a fundamental property of the inverse Gaussian distribution. However, since the standard deviation increases with the square root of time, whereas the mean displacement increases linearly with time, this effect becomes less pronounced with time, so that the skew of the temporal kernel becomes less with separation (this effect can be seen in Fig. 4) . Thus, at large distances, the spatial kernel (see main text for definitions of variables) can be considered a Gaussian distribution with a standard deviation given by:
. As a consequence, the temporal kernel is positively skewed, and this is a fundamental property of the inverse Gaussian distribution. However, since the standard deviation increases with the square root of time, whereas the mean displacement increases linearly with time, this effect becomes less pronounced with time, so that the skew of the temporal kernel becomes less with separation (this effect can be seen in Fig. 4) . Thus, at large distances, the spatial kernel (see main text for definitions of variables) can be considered a Gaussian distribution with a standard deviation given by:
In the limit of large D, the temporal kernel can be computed by advecting this Gaussian kernel past D at speed 0 u , so that the approximate temporal kernel also becomes Gaussian: 
where subscript e refers to an approximate solution, so that the approximate mean dispersal time is
given by:
and the standard deviation of the approximate temporal kernel is: The accuracy of Eqs. (S4) & (S5) can be judged by comparing these approximate solutions to exact solutions for representative oceans, as shown in Fig. S1 . The upper panels show the ratio of approximate to exact mean dispersal times (i.e. , which we refer to as 'slow' and 'fast' oceans, respectively. The lower panels show the equivalent ratio for standard deviation (
). For each panel, we show the ratio for 3 eddy diffusivities ranging from K = 2 10 3 to 6 10 3 m 2 s -1 (this range spans the eddy diffusivity measured in the New Zealand region; Chiswell et al. 2007 ). The ratios tend to unity as the separation and the mean speed increase or the eddy diffusivity decreases. These characteristics reflect that the approximate solutions to the temporal kernel are better in oceans where dispersal is determined more by mean flow than by eddy variability, i.e. the approximate solutions are best for fast oceans with low eddy variability at large separations. For slow oceans with high eddy variability at short separation, the approximate solutions can be significantly in error-the worst cases in Fig. S1 indicate an error of nearly 40%. (Fig. 4, main article) of larval dispersal were made in order to illustrate the analytic solutions to the kernels. The velocity is specified as:
T is a pseudo-random time series generated to have a mean of zero, a standard deviation x , for the ith particle is:
with the initial condition that each particle starts at the origin 0 0 i x = .
Each simulation was run for 2000 d. Spatial kernels were accumulated for larval durations ranging from 1 to 200 d, and temporal kernels were accumulated for spatial separations ranging from 0 to 4000 km. Each spatial kernel was then fit to a Gaussian function, with fit parameters x and x , and each temporal kernel was fit to an inverse Gaussian function, with fit parameters t and t .
